The experimental PNC results in 18 F, 19 F, 21 Ne and the current theoretical analysis show a discrepancy . If one interprets the small limit of the experimentally extracted PNC matrix element for 21 Ne as a destructive interference between the isoscalar and the isovector contribution, then it is difficult to understand why the isovector contribution in 18 F is so small while the isoscalar + isovector contribution in 19 F is relatively large. In order to understand the origin of this discrepancy a comparison of the calculated PNC matrix elements was performed. It is shown that the 18 F and 21 Ne matrix elements contain important contributions from 3hω and 4hω configuration and that the (0+1)hω calculations give distorted results.
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The investigations of low energy parity nonconservation (PNC) phenomena in light nuclei have as a goal to provide more reliable results for the hadron-meson weak coupling constants. These couplings are of importance for our understanding of the quarks behavior inside the nucleons under the influence of the fundamental interactions. These investigations necessitate both very delicate experiments and very reliable nuclear structure calculations of the matrix elements for a correct extraction of the weak nucleon-meson coupling constants.
Most of the results on the experimental and theoretical PNC studies in light nuclei have been presented in the a review paper [1] . From the proposed cases during the last 25 years in this range of nuclei, four cases have been selected as reliable enough for experimental and theoretical analysis. They involve parity mixed doublets (PMD) [1] are so small that they impose severe constraints on the different contributions to the PNC matrix elements. These results, compared to current theoretical calculation have shown a discrepancy, which has not yet been solved (see also Fig. 11 from Ref [4] ). Namely, if one interprets the small limit of the (experimentally) extracted PNC matrix element (< 0.029 eV) for 21 Ne as a destructive interference between the isoscalar and the isovector contribution [1] , then it is difficult to understand why the isovector contribution in 18 F is so small (< 0.09 eV) and the isoscalar + isovector contribution in 19 F is relatively large (0.40 ± 0.1).
In the last years, efforts have been made to improve the shell-model calculations with special emphasis on the description of the weak observables [9, 10] . Recently, two new interactions have been developed by Warburton and Brown [8] , which were designed to accurately describe purehω states in nuclei with A=10-22, but methods have been developed to use them when mixed nhω excitations contribute [7, 10] . Recently, we performed a (0+1+2+3+4) hω calculation in 14 N [7] and we obtained a PNC matrix element with a magnitude consistent with the experimental result [5, 6] . These result encouraged us to look to the effect of the higher nhω excitations for the 18 At present, is impossible to perform (0+1+2+3+4)hω calculations for these nuclei in the full p-sd model space or any extension of it. However, the small ZBM model space [13] contains the most important PNC transition (1p to the many body wave functions for the parity mixed doublets in A=18-21 nuclei. The calculations have been performed in the ZBM model space with the F-psd interaction [14] .
One can see that in all cases the 3hω contribution is significant in all negative parity cases and 4hω contribution is relatively large for 18 F and 21 Ne. Similar magnitudes can be obtained with all the available interactions in this model space [16] .
It is interesting to see if the effect of these amplitudes is reflected in the magnitude of the PNC matrix element. One cannot fully verify this conclusions in a larger model space. However, one can perform some tests for 18 F. A calculation for the parity mixed doublet in this nucleus has been carried out using the Warburton-Brown interaction in the first four major shells including up to 3hω excitations. In all these calculations: (a) the spuriousity due to the center of mass motion has been removed with the method described in Ref. [17] ; (b) the effect of the short range correlations have been taken into account as described in Ref. [15] ; (c) the effect of the Saxon-Woods tail of the single particle wave functions has been checked and found to be negligeable. In all our calculations we have used the DDH best values [11] for the weak coupling constants. Figure 1 presents the nhω decomposition of the wave functions and PNC matrix element calculated in the ZBM model space with the F-psd interaction. Figure 2 presents the same quantities calculated in the larger model space described above. One can see that up to 20% the contributions looks relatively similar. These give us some confidence that the small model space calculations contains the most important trends necessarily for the analysis of the PNC matrix elements in light nuclei. Certainly, one cannot rely on the absolute values given by this calculations but they put in evidence the most important features involved and they could indicate the way to improve them.
As we already mentioned, the smallness of the PNC matrix element for 21 Ne has been interpreted as a cancellation between the isoscalar and isovector contribution when only the (0+1)hω calculation is taken into account. We have already seen that the ZBM calculations indicate that the 1 → 2hω contribution is the most important one for this case. Table 3 presents the isoscalar-isovector decomposition of the PNC matrix elements for these nuclei.
One can see that the isovector contribution is very stable in all these cases. On the other hand, the isoscalar contribution in the 21 Ne case is small and fluctuates around a zero value.
This fact, correlated with the smallness of the pion weak coupling constant as deduced from the 18 F experiment [1, 4] , can explain the smallness of the PNC matrix element for 4 21 Ne as due to a very suppressed isoscalar contribution. A rather different conclusions has been presented in Ref. [18] , where the isoscalar contribution is stable and the isovector contribution fluctuates. Their results do not offer any explanation of the smallness of the PNC matrix element. A similar conclusion to ours has been recently presented in Ref. [19] .
One can go a step further in the analysis of all A=18-21 results using a graphical picture, similar to Fig. 11 from Ref. [4] . One can write the PNC matrix element for all these cases in terms of the isoscalar (IS) and isovector (IV) contributions calculated with some "standard" weak coupling constants (DDH best values in our case) and some weighting factors, α IS(IV ) and β IS(IV )
We note that the IS matrix element is dominated by the ρ exchange term proportional to h
• ρ and the IV matrix element is dominated by the π exchange term proportional to f π [1, 15] .
The β factors take into account the renormalization effects due to the orbitals missing in the ZBM model space. Our assumption is that if we use the same interaction in the ZBM model space the β IS and β IV factors will be practically the same for all three nuclei ( 18 F, 18 F and 21 N). The results presented in Fig. 3 are based on the F-psd interaction [14] . A value of β IV = 0.59 can be obtained from the comparison with the 18 Ne → 18 F first forbidden beta decay result [4] . A value of β IS = 0.48 was estimated from a comparison with a recent (0+1+2+3+4)hω calculation [7] in 14 N. The α factors represent the ratio of the actual weak coupling constants to the DDH best values [11] . An (α IS , α IV ) plot, similar to that in Fig.   11 from Ref. [4] is presented in Fig. 3 ; it shows an overlapping region for the 18 In conclusion, we have theoretically analysed the PNC experiments in A=18-21 nuclei 5 using the small ZBM model space but looking closely to the nhω contributions. We concluded that at least for 18 F and 21 Ne it is necessary to estimate at least the effect of 3 and 4hω
contributions. The present analysis suggests that the usual interpretation of the smallness of the 21 Ne matrix element due to a cancellation between the IS and IV contribution, which was obtained in a (0+1)hω calculation, has to be modified due to the apparently strong 1 → 2hω contribution. We find that the possible interpretation is based on a very small IS part of the PNC matrix element, due to the nuclear structure involved, and the smallness of the IV part, due to the small pion weak coupling constant. Our analysis show that a consistent understanding of the PNC experiments in A=18-21 nuclei is possible if one include the appropriate number of nhω excitations in the nuclear structure calculations. 
